Severe hyperkalaemia in patients with congenital adrenal hyperplasia in association with aggravating factors such as acidosis and hypocalcaemia can cause life-threatening ventricular arrhythmias. Treatment of the underlying cause may be the only modality required in such cases. We report a 20-day-old male presenting with ventricular tachycardia due to electrolyte abnormalities in salt-losing congenital adrenal hyperplasia. Sudden cardiac deaths reported earlier in such cases thus gain credence.
Ventricular tachycardia (VT) in neonates is a rare entity which can have a multifactorial aetiology 1, 2 . Though rarely documented, it can be an important cause of sudden cardiac death in patients with congenital adrenal hyperplasia due to severe electrolyte abnormalities, especially hyperkalaemia 1 . Treating the electrolyte disturbance may be all that is required and should precede the use of antiarrhythmic agents in such patients who are haemodynamically stable 3 . We report a neonate with CAH who had ventricular tachycardia associated with hyperkalaemia, acidosis and other electrolyte abnormalities.
CASE HISTORY
A 20-day-old, 2600 g male neonate born at full term presented with lethargy and poor feeding for 24 hours. The heart rate was 164/min with weak peripheral pulses and a systolic blood pressure of 64 mmHg. Capillary refill time was four seconds. Heart sounds were normal and there was no cardiac murmur. The child had acidotic breathing with a rate of 68/min. He was drowsy with depressed neonatal reflexes. The remainder of the systemic examination was normal. Investigations showed a haemoglobin 15.4 g/dl, platelet count 200,000/mm 3 , total leucocyte count 14,100/mm 3 with 58% neutrophils, 40% lymphocytes, and 2% eosinophils. C-reactive protein and µESR were normal. Serum sodium was 121 mmol/l, potassium 7.5 mmol/l, chloride 88 mmol/l, calcium 1.6 mmol/l, blood urea 18.2 mmol/l and serum creatinine 88.6 µmol/l. Arterial blood gas analysis showed pH 7.26, P a CO 2 25 mmHg, P a O 2 65 mmHg, HCO 3 -10.9 mmol/l, base excess -13.9 and oxygen saturation 88%. Blood sugar was normal. Chest roentgenogram showed a small cardiac silhouette with a narrow pedicle. Thirty minutes later the child had an irregular heart rhythm with no pulse deficit. Electrocardiogram (ECG) showed ventricular tachycardia with a rate of 180/min and occasional escape beats. The child was given intravenous sodium bicarbonate (correction up to 20 mmol/l of HCO 3 -), calcium gluconate 10% (2 ml/kg) and two boluses of normal saline (20 ml/kg). While arranging for definitive therapy for VT, the ECG reverted to normal rhythm with peaked T-waves ( Figure 
DISCUSSION
The diagnosis of VT in the present case was evidenced by a rate of 180/min, characteristic wide QRS complexes, unidentifiable P waves with reversion to normal QRS complexes suggesting a ventricular origin rather than aberrant intraventricular conduction. Presence of escape beats also pointed to ventricular origin of the dysrhythmia though no fusion beats were seen. By all standards, a previously undiagnosed wide QRS tachycardia should be treated as VT until proved otherwise 3 .
The majority of children who develop VT have underlying heart disease. In the absence of heart disease, the aetiology of VT can be due to many causes acting simultaneously or individually 2,3 . Such potential causes include acute hypoxemia, acidosis, electrolyte imbalance, drug toxicity and poisons. Hyperkalaemia (>6.5 mmol/l) causes intraventricular conduction delay manifesting as wide QRS complexes combined with ST elevation leading to a mistaken diagnosis of VT if the preceding P waves are missed 4 . P waves may be absent despite conduction through atrium at even higher potassium levels (sinoventricular conduction) 4 . This may be the harbinger of ventricular tachycardia, ventricular fibrillation and asystole 5 . It is rare to find such gross ECG changes in neonates 1, 5 . The presence of escape beats and fusion complexes may be noted at the onset or termination of VT, which distinguishes ventricular origin from intraventricular conduction delay 3 .
Hypocalcaemia is rarely a cause of arrhythmia though it causes a prolonged QT interval 4 . The myocardial toxicity of hyperkalemia is, however, enhanced by low serum calcium levels 3 . Hypoxia and acidosis, on the other hand, have effects similar to those of increased extracellular potassium causing prolonged QRS duration, QT interval and all types of atrial and ventricular arrhythmias including VT 4 . Hyperkalaemia may be aggravated acutely in the presence of acidosis and arrhythmias often occur with potassium >5.5 mmol/l 6 . On the other hand, there may be no or little ECG changes despite severe hyperkalaemia leading to sudden cardiac death 6 . Such sudden deaths have been reported in cases of congenital adrenal hyperplasia but rarely have the arrhythmias been documented 1 . Hypoglycemia may be another factor inciting VT due to its effect of widening the QT interval 2 .
The cause for VT in our patient may have been multifactorial but primarily seems to be hyperkalemia in association with aggravating factors such as metabolic acidosis and hypocalcaemia. The amelioration of symptoms after correction of these abnormalities without using any other modality of treatment suggests them as the underlying pathogenetic mechanism for VT in our patient.
In conclusion, life-threatening cardiac arrhythmias may be a mode of presentation in patients with saltlosing congenital adrenal hyperplasia as suggested by Wilkins 1 and documented in the present case. Any patient with significant unexplained arrhythmia should undergo electrolyte testing 3 . Correction of electrolyte abnormalities on an emergent basis reverts the abnormal cardiac rhythm and should precede the use of other antiarrhthymic therapy for a hemodynamically stable ventricular tachycardia 3 .
